Putative nitric oxide synthase (NOS)-containing cells in the central nervous system of the leech, Hirudo medicinalis: NADPH-diaphorase histochemistry.
The presence and distribution of putative nitric oxide synthase (NOS)-containing cells in whole-mount preparations of the central nervous system of the leech, Hirudo medicinalis, were studied using NADPH-diaphorase (NADPH-d) histochemistry. Specific staining occurred mainly in somata of some central neurones but NADPH-d-reactive branches and terminals were found in peripheral nerves and connectives: neuropile areas were stained weakly or unstained. Intense staining was located in many neurones on the ventral side of the segmental ganglia, including primary sensory neurones, motoneurones and interneurones, and in the anterior root ganglion. The sex ganglia contained some extra NADPH-d-positive cells. Head and tail ganglia and the dorsal side of the segmental ganglia showed less staining. Specific activity was not detected in salivary glands, crop or intestine. Controls using beta-NADPH or nitro blue tetrazolium (NBT) alone or with NBT plus alpha-NADPH, beta-NAD+, beta-NADH or beta-NADP+ did not induce specific staining. A potential NOS inhibitor, 2,6-dichlorophenol-indophenol (DPiP) at 10(-3) M, totally abolished NADPH-d-positive staining. Long-term fixation did not change the pattern of distribution of NADPH-d-positive cells. We conclude that (i) fixative-resistant NADPH-diaphorase is a characteristic marker of 12-15% of neurones in the leech CNS, and (ii) the specific distribution of the putative NOS-containing neurones suggests that NO may be a natural signal molecule in leeches.